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(57) Abstract 

A method by which a test pattern to be applied onto an IC for testing can be compressed efBciently. The method comprises 
determining the number <^ of data transitions of the pattern at every pin of the IC and the entropy H of the data, distributiag the test pattern 
among a block wherein the 6 is smaller than a threshold ^ («!><<I>m). a block wherein the <^ is larger than the threshold (4>><i>M) and the H is 
larger than a threshold (H<Hm), and a block wherein the H is larger than the threshold (H>Hm) (411), compressing the block wherein 
<ji<(>54 by the run-length compressing method, compressing the block wherein isf>^ and H<Hm by the run-length compressing method after 
Burrows Wheeler conversion, and compressing the block wherein H>Hij by the LZ compressing method. 
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Sl»-r 5 o 2 5) 7tO:5C^S#S t:{*HuffmanO 2 ii/KS S>iJSASS> 

^fcfiJx J^T'y >^2 3 2{ci5V^T2 3i>t;©a^D>'— FJ-^K-rSo iftt:. J^^^^y 
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IS2 4 2ii. a:>hDt— A*/K o^t). btv>iitfe4T-e^S::^D -^^ t:^bT 
LZffi«gS<£jii^r?>LZffl^#ig2 4 3 fc. flfaorn^v^t^LTT^-^S'Sffe 
CD^^. «a|^«HuffinaiiJESi?£. ^^l5^^■^'fhffiM^'&: iT-eEESH^ ^;*» 1 
i5'ffi«g^m2 4 4. 2 4 5 i:CJ:oT«^$nTV\So 
»Ctr. hZBEm^m2 4 3>^fflV^TEB6S5feff^o«•^©i&ftK:^V^-Ci^^RHrS, 

mM(Dm 1 cDiiiaifi?'j® g^jf^fi^tj 4 cd l z je^;?^ ^ u t v ^ ^ » 
^■r. ;^7^^yr2 5 ifdijvNT. jE0tfflv>^,ti;2.^*o^n^-fb^=ff^ao ^ 
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2. 2 5 3s 2 5 4. 2 5 5. 2 5 6^m^M\^. ^^ds^ttti^. 

^^<. 7C®7^>^ h>'"«iS'- >{3#Si-r 5 LZ#?i^^2 6 3 i:. {p-^<t'bl'0 
(Dj^<D^m<Dy=-^W^^^2 6 4. 2 6 5 ^{CcfcoT«fJ5fe^nTC^5o 

fc:. ;^7^'>'7'2 7 2K::feV^TA:t;£Eigi7^— ^i*^^^-^^ lo®if#L. ;:^5^«y7-2 
7 3 t:feV^T^^#U;fe^^-^T^»CDl^mSfT^-5o ^^j(C. 7* 2 7 4 

^itfSo ::^7^^yr2 7 6T-ffiSl^nfe7^-i5'Oat)*fii^U JEISt^ 

— i^'AsaoTVNtlK. ::^7^*;/3r2 7 2. 2 7 3. 2 7 4. 2 7 5*i^t)jgU EE 
SST^-^ds^cimK. ;^7^u/r2 7 7-C{*5i$*ifc7=~t?§ifi;bU MS*«I-T 

'fbaii^lgt^fe^J^-^OT^;:^ h/''^^ — >ffiM^g2 \(J^m^(D— mayn't 
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iSrSo 132 9{i^^&^■^^bmi^;&^®Ma^l^*i^B^■r^fe4^)07D--5^A'- 
^ o 

ffSiJU ;5^7^5/r2 9 2{C;fev^-C^ti,^ti,c3D:fc^{3 0A»e> 1 ^-eOl&il^±<D!2 

:r2 9 3. 2 9 4^^^^^^lL-c|gc^ti^_t®E^S$e>^r$^5«)-rl^#^ x±t^—'$^ 

-^?'^if#a5^^i:<. 7n05i^::^ h/"?^~>{c#mrs^$P?-^<bf*5i^lS3 0 3 
i:. 'J>^< l-:>©ffe<>D^i5®5=-t$'#^#S3 0 4. 3 0 5 ^tCcfcoTfllfia 

nm^^^w^^m.z o 3^^^^T^^^^^T^aJ©^oi^I^^{3■Ql^Ti^i 
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S-^J^T^^^rS 1 3. 3 14. 3 1 5*i^D^Sro ll!!Sfii*sOK:^ofc;fte»}d!x 

EI 3 2{icicD^B^cD^icDiijs^K::fev^"r^ffi^nsv^:^ v^-^^->^m^m 

±r^*Lfc7^-^©pg^IlllgC^g1-|&-r5^^liIIS5cti-^^@3 2 3 L^umtm 
i:'TmiSorn^y^^C:0-S!J-rsrD^yiJ7^iiJ#^3 2 5 fct:: J:^T^J5g^n-Cl^ 

So 

^iRI<^ff3S:aJ©'a-CDifrf^tcov>Tl}iRat-So 133 3{il2l3 2 C^Tt^;^ h/^^- 
>^ill¥@2 2cDMS^M^i5iR§t-Sfc»CD7D— ^^i'— hT-^tJx CCD^BJO 

^-Tx ::^5^'yr3 3 l^c:fev^'Cs ^^[H^tiSc^^ 3 2 3 h 

^@3 2 2{c^^^^-^:v^5L§v^^i^;iSi^Iiljl^S[tf•|&^@3 2 5-Cl#?)ixfcM^ 
llltfeAsSi^lH!ScJti!i#©3 2 4{c:^e,*u ;;^7^»i/r3 3 2 Jc43(r^-Citie$nSo 
Jti!5®^mB:rD>yi7:a'ilI^^3 2 StZj^M^nSo ;^7^';/r3 3 3. 3 

3 4{:::feV>T. ytty^^Bi^mS 2 5t^^:^ Vf^^ — V'T—'^^^MfKO^ 

i^mmzj^s\:,xmmDyuy^\^^m-r^o m^c. yuv^^m^Wi'i2z\i:. 
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/r^^:'T1tlSfc®::^D>;/^^{::^i!j•rS7'^^y^^ilj^|g3 4 5 iitc J:-^T^fi£^tLT 

{i:ii> hUi^—mMl^mS 4 3tZi3l>T=ff^tt)tt^o 

U§V^ftIB^t^lS3 4 2 {C^&lrt^tlTVNi. U#V^ffii;^> h a t^-|f?|iJ^IS3 
4 3-CI§e>tbfe3i> hal^— hnt:— itSt^SS 4 4{ci^e5ns 
3 5 3 tjsVNTitS^^ix^o i:bSt©3^^{±::5^n ^t^iU^^S 4 5 {Cj^e>n5o 

ifctx ::^7'^yr3 5 4x 3 5 5 t:43V^Ts >^D^y^^iy#^3 4 5 ^St^;^ h^^ 

rn V ^^Wi^m 3 4 5 fix T.T'yySd 6 "e^iU^.tLT^S-^^o ^^(07"- 

IS2 2{ix zray!7^W}<Otzisb0y=—i'M^^^(^V^^^m^sYn-r^l'^^^iM 
S^n^mS 6 2 ilx btV>fiii+^^g3 6 2T♦t^^^i^fcL#V^^i^fflV^TffiSI 

3 6 3 ilx 7^~5'CDSj^[iliS[StH&rSM=^lsliB^lgt^^3 6 4 ilx j^jt^b^ti 
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^-r. TiT^^yra 7 i{=43v%t:. je>)fi5Rri6fficD^s>!r— j^st-^t^y^t- 
So JfeCx :^5^^yr3 7 2K::fel>-Cx U tV>fifift#^IS3 6 2 ds. ::^7^'yr3 7 

7*3 7 3{Z^^V^T. y ^^mmM<t^m3 6 3*s::^7^>>r3 7 2T-»e»tlfe 

i*:<z>;^5^!yr3 7 ecjitfo j^^^^^rs 7 tftIiEbTv^3&v^fl!iO'5r-:^4* 

^^^t-5*»gib>=feiii^U ffe©>!r--:;^A$fenK, >^7^»;/r3 7 2. 3 7 3^ 3 7 
4. 3 7 5$i^D;Sf o •ffetrtfeST'^^'^— ^^5^ r 3 7 7^j^ 
S» ^7^^7-3 7 7 T-fi. M^Iil^itl!fe^m3 6 4*sA;^^ix}^i7^;^ h/^^-> 

e 4t:f#^ti/ci^^lElSc{±51^Il]iSci±i«^S3 6 5 {z?^^, 
tu :^7^^j/r3 7 8fc:*v%-cjtiS^ni>o Jt®E©3S^tt:?'D >y i7^iij^^3 6 6 
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^SiJ^fT'S:^^^cr)i!jf^{zot>-tMt-So 133 9{±E3 8 {c^-Tt^^ ^/•^^— 
5o ;^7^yr3 9 2{c:j3V^T^ btV>'liitf^^®3 8 2*s^ ;^7^yr3 9 

9 5^c43^.^TU#v^^a<^ffbv^'(iiK:i£MU ffiilS^ASffi{ttL«> }k<^:x.y^yy3 

9 6 jitTo 

ffe©'^-;^As#:£-rn«, X7^:yr3 9 2> 3 9 3. 3 9 4> 3 9 S^^D^gTo 
3 9 8^ci3V^-C{i. ;^7^\y7-3 9 7 T-#?> tifcSS^:^p ^ ^J'®^^ h a 

t^-^im-rso Gi±®:;^7^';/r3 9 7. .3 9 8{ix> hot— ttsy^^s 8 4 
t:j3V^Tff^t>n«o ^3i'fb^tifcb#v^<Si:ai>hnfc:-ff«9^m3 8 4xm 

e>nfc3i> hDl^-tt::c> hol^-J±fd^g!3 8 5lC3^e,JX. y;"7^»>r3 9 9 {C 
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^IC. ^7^yr3 9 1 0. 3 9 1 1 K:43Vn-Cs rnvi^^giJ^IgS 8 6*^7^;^ ' 
JUTl?feS>^n»;/i?(c:^bTBW^Ife2£ff^^BW^m#^g:4 0 4 BW^m 

#is-?!Bw^gi^nfc7=~t5^(rMb-c^> • 
fT«:"5LZ£^S^^4 0 6 ^:{cJ:oT^J5!a^tl-^:v^So 

Ug35i^ai^T;nf«;XA^i#r3^>l/>^::^ffij^^lS4 0 3s BW^^^@4 
0 4. LZffi^#®4 0 6 tlJ^'T i'^^-^&iib-rizK ^ix-5o ^UT. ;^7^^;/7-4 

13. 4 14. 4 15. 4 1 stdsi^t^T^^— ^'dJ^n^n^v • u>^;^ff«s 

^©4 0 3. BW^g|^^4 0 4. ^>l'>^:^JEJS!l^Me4 0 5. LZm^^@ 
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1^4 2 3. 4 2 4;RT^L Z#5i^S4 2 6 iis BW^m^tlX^^^^^:^ h ^'^^ — 
®■&®ifrf^^c:ov^T^B^■r-So EI4 3H:ill4 2 t^-TT^;^ hv't^ — >#^^g® 
ST. :^5^>j/:?'4 3 1 C:J3V^Tx ffiil&7=-i5'^ia^^4 2 2 As#5iMlfc®fiEM 

■r^o ^fJ^tijli^mi^T^— iS^{*. ;^7^«y7'4 3 2 {3:fev>T^n^tl^>U>i7 
^#5i^lS4 2 3. 4 2 4s St;fLZ#^#@4 2 6C;^^ •j/5^&all;-rilie.tL 
jSIM^ixfcT^— :^7^yr4 3 3. 4 3 4. 4 3 6-C#7^-^#Si#® 

7*4 3 TtcjsVNTs ^SI^tifeT^;^ h>'li5'— >3bJ;^-f >i/^*3lCTm:t»^tiSo 

4 2 2 0^tg^^(D— fi?!1^^1->^D>yi!7El-e^i,o Z.(D^:^ h ^-^^-^^fiJ^S 
4 2 2{±. ^uv^^n<Dfz^(D^W^=7^—'^-^Xiir^f^'y:^-^Xti^^ 
4 4 2 J;. A:d^tL;fe^i^/l7p<-^^ISJiflt-^^-<7^-^fa<i:^IS!4 4 3 i:. 
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^^^mtmm<Dy='—$^<DM^mmt.^itmT^mmmmtm^m4 4 at. 
^^1311^184 4 3iz^m^tir;imw-^^^-'^^m\^^xyn^y^'$^mcDtcib 

hnl^— cDbtV>'fii^^H-SC-rSa:i> htn^-L^\,msiW^^4 4 7 

i^^lS!4 4 9 i:, 3S#l£liS&itS?^©4 4 6St53:.> h n t:— ifcfij^^4 4 Q-Cff 

4 4 0 J;^-C«l^$ix-cv>5o 

ckot^;^ b^^"?:^'— >^iij^|g4 2 2 bT^^;^ hv'i^— ><D:rD y 

— >^i!I^g!4 2 2®5aS^^i^Si0J-r-5fci6cD:7n— ^-t'— hirfef), d©^ 

s^llIi&b#v^ili^#^|g4 4 4 As/t^7c-^jrfBii;¥|g;4 4 3 tzmm^ntc/^^ 
>©s^isiiJc©b#ir^fii^fi-^-r5o jfeKi. :^5^'>r4 5 s-c. jg^migttfgsc^ 

^^isiisfe b ^^mmn^m 444 -rtf^^nfeM^isiis b s v^-la tmmmmf 
m^m 445 T*^# titzM^mmi'^^mmit^^m 4 4 6 1 ti. ;^ 7^ r 

4 5 4K::^3V^-CJt|^^nSo wtl^|5l^{C. >> 7*4 5 5 ^c:43V^T> 3i>hP 
;ta2>®:ii> hot:— Ob^V^jii?&if•^t-So ;:^7^^yr4 5 67?. A±»^ii 
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tonSo ^> hDfcr-btv>fiiti-^#IS4 4 7■^?im^nfeb#^^-ll^lal> hn 
t:-ti-M¥l£4 4 8"r*^e>ti;fc3:> hot^— hot;— Jt«e^S4 4 9K:^ 
$>tu X7^y7'4 5 8C::fev^TJ:biS!$i^5o ilCl-e, 5 2ts>ib 4 5 4^ 

J&XJ^X^yy4 5 5 A*e>4 5 8{i> J^JUfcias-r'SClilJbs-e^-So 

::^7^iyr4 5 4Si;f::^7'«y 7*4 5 8'?!^5,tLfeJtt!iE<0^^{i:7'D y 
4 4 Oizmm^n^o yny^^Wi^m4 4 0'7^i±s Sffltot::. ;:^7^>yr4 5 

S**^43J^L^ ^^lHl^ASL^V^^iJUT-e$)^7^X h/N-^ — >:&^5^'y7*4 5 1 

h>''<<5^ — >i3^bT{is ^7^>y7'4 5 1 1 C:feVN-C3i> h Dt:— isb^V\ 

«JiiTT$>SA»gA>§^13J^U 7^;^ >©:n> hpli— iSL^V^ffi^^iTT• 

$>^i^-^1Ciis X7'^i/y4 5 1 2 t j3l^T7^::l h.'^d;' — >*:/D ^ 2 {C^Ht* 
So :^7^y7'4 5 11 K::i3^^T:I^> h D K— Asu^V^tf efc h^^^ 
— >tt;^5^'yr4 5 1 3tZ;feV^-C>^n«v^3{CtS^-r5o ig^t. rn'v^iS'i!} 
#©4 4 0tt, ;^?^yr4 5 1 4{Z:i3t>T> ^Sa^*Lfc#ro y ^©7=-^ 

EI4 6 ttdo^HjcD^ 1 ®^fi?lJ{c43v^■r^ffl^^L^5^;^'^/'^^->^9•io^@ 

^^4 6 2 ii. A;tr^nfe^^y"^^^— :i7:&«iJATS/'?^^-i$'fBti#S4 6 3 
iis iS^lllfSjcCjsSDTv^n '>':J7^gU=£fir^^ig^llligc^iiJ^@4 6 4 fc. 3i> h 
Dtr— fc:^SbTrD»y^7^iij§ff;Qi-53^> hnt:-tS-gij^@4 6 5 i:t:j;-3-r« 

^e>«C. S^[iIIK;fl'ia#^4 6 4tt. J^=7 :^—^W^^^4 6 3 l::^Sl?rt^nfc 
^*i>'"^'^ ^ —iS' ^ :^iiJ<Dfe»®7^— ^J'^^llllS® U # V^fii^ tt-# 
rs^^[pimu^V^fitm-^^|g4 6 6 i;. A:tj^ti,fc7=-i5'©M^IaIi!;c^thgJcr 
S3l^lHliS[ff-fgt^m4 6 7^1. ^^[sl^b^VNffiiilll^CDT^-^CD^^dimi:^ 
Jt«fiE-rSi^^I5]|S5dti5E^|S4 6 8 iis il^lll|gciti5[^|£4 6 8 T-^§^)^^fei±^CD 
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±0>^^^.r4 7 1 1. 4 7 1 2«x> hnt:--it»^4 6 1 1^C*V^T^T^^ 

th^#gJ4 6 1 1 tl^-> h o ^-ttxy h P l.-hbl^^@4 6 1 2 iCi^ 
f,*U :;^^^yr4 7 13l:::i3V^-CJt«t^nSo CCI-C. 7*4 7 2 i:4 7 1 

n^o :rp ,.^^fj^^4 6 1 3-e{*. ^^^^^4 7 1 41C^-V>T. 

^/1^->®x>^^b^-tfb#v^{^i^i.-F-e^5^^t^{*^ :x5^^yr4 7 i sic 

^D^y^B2C^-rSog^t:. :7o^y^^i>J^m4 6i3{±> x^^hPt:- 

^S«l#@4 6 ST^tJ^nfc^^D'^^®^-^*^ >^5^';/r4 7 1 7t:*V^-C 

^LTBw^m^s iiai-^iijaffl^^^^^^^^^*^^® ^ ^ ^ ^^^^ 
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■t^ 3-0(^7.^ 12 8. 12 9^ 1 3 1 i:lcJ;oT^fiS$tltV^So 

(flag) :£kind(c:^-r-So 33^% 
(m=l, 2. • • N. fcjSb. NI±BW^Ife®g:*:3afflliIi!fc«:^xi-@^4i 

]y>^:^zm^m im-^. kind = 0) T-^2>J©-^ic{±. 7^;^ b;'?^->EEig 
(SP*.. 0<knid<N+l) -C2feS«^t::«x 5^;^ h>'^^S^->EESS^go:;^ 

>r^y^i2 8. i2 9x 1 3 nt^n^n. ^m^oa^i^ 2. mi^ 2. ^^liz 
kind) ^Bw^m^mi 2 Bizmmr^o diiz. :7.^-^ys 6iz:^B^^x. ^ 

UigLBW^m^Sl 2 6*«. h>'^i$'->SMIl!BW^Ife-r So ^e»{C. :^ 
T^^yrS 7t:fe^,^•rBW^il$tl:fc7^-^*^>L/^^:^ffi,^#^i^l 2 5(C3^MU 
X7^2'7-S8t:43V>T^>U^/:^JEaS^^l 2 5 ASr^-^S'^JESiSrSo 

kind = N+l) -^feS^Cttx ^:x.h^-^^-'>SJS^^n<D7.>( y9-l 28. 
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—y^hzmm^^i 2 7tcmm-t^^ }kiz. ;^7^>yrs i o {zisvAtL 
(DTs-iy^lSS. 1 3 6 i:l3j;^T^5£^tiTVN^o 

»■&©i&f^{^ov^-CI5^H^f So 135 UiHiS OtC^r^bjgUBW^m^^l 2 

*-r. :^7^yrs 1 t:*jv%t. A±f^*L;t5^;^ h>'t^5'-><£BW^gl^©l 3 
StcjSIMU. BW^g|®3(iifflllII!&M*:!t7'i7>^? 1 3 4{^i@l«-rSo 
rS2fc:d3V>T. BWgElfe©33itffll5]|gtm<£m=Mt:-fe«^ h b> *'i7>^i^i = 
Okiy-fe^^ h-rSo J^T^^rS 3 C:^3V^-C. N/^tS^— >*BW^mU BW 
^^feo«^T®-^K:J:o-r*"i7>t$' 1 3 4iii 1 1 Sira^rSo :^7^*yrs 4fc:43 
t>TBW^g|:6SmlElff'5:fcn7"c3i)»g*^. fiPt>^ i=m§:fit^b. mmmmifii = 
m-cmirtii^:^^ y^l 3 5>£;t— r>bs ti^^X^ ^y^l 3 6 ^mi^ i i^mm 

bT. ;^5^^j'rs 3cDBw^m^Mt)jg-ro 

»i:{c:. BW^m^mi 3 3^MVN-c^Jft*^T«i^«^®a!if^{::ov^-t:i»B^^5o 
la 5 2^13 5 Ot:^-r^t)3SbBW^|fe^lSOMS^JlS<£^H^-ri>fc«>©7D- 

b-rn=6 3%:^0:fi:^?iJS= 'abraca' ^m^^^XWimtho i^{C> J^T^y 
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-X'^no^w^k^z.'^mx^tz.-x^n (^53 (a) tc^-r) tr^tis dciT-fflVN^s 

= 'abraca' CDi?iJT*fix EI5 3 (b) tc^f <fc ^ 6 o®®^:SC^5»J*s» 

S^-rsM#fc:v— hUTfT^iJM^f^^rSo S= 'abraca' ®^!n?y:> ^ 
«)t:aa^ ab> 3^l^Ta c ^l^•5 J:at:. ii®«?!|-e{i7';U7 7"^vy 

JUfcSS 4{c:gs-rJ:-5t:v— h^nSo ^7^^y7*S4. S 5 tc43V>ti±. 

V^^f©#-^I^Slf#'rSo S= *abraca' CD^^-Ciis ® 5 5 {c^fj:^ 
L= 'caraab' ^ I = 2 ;bi^#^)tV'5o 

iU±Oj:^{C, S= *abraca' hv^a:fc^^J{i^^^JL = 'caraa 
b' i:x tT#-^I = 2 i:v>-5 7=— ^{3^m^n^o Sf^C. J^^T^^i^rs 6-eA±; 

51^ i^it=r—^ b-r 5S»B W^Sl^ 1 HI Jil±3M f S ^ >J S bM B Wl£g|^@ 
4 3 Hiii7=-;5'tc:^b■^:LZ#^:S■^£<&fflv^T^*^*fT?S:a LZ#S^S1 

S^-r5 3o®:^^^y^l 4 5. 1 4 6. 1 4 7 J:^t«J5£^nTl^^o 
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c:c07^i^:&k i ndtk ind = f 1 agh-b^v c:c:T'> f la 

gtt. 5>^>^::^ffi«i^^K:o^^t(iO^ BWT^ >l/>i^^flESi^^{-':3V% 
■C{±BW^Ife<DJiiffliai&m (m=l. 2^ • • • . N^ NttBW^m® 
g:^^5lffilll^SC5&^■rMfit^?*D^ fifl^«s N= 5 -cafes) x LZffiSlS^^tco 

iJjtc. ^^T^^yrS 2 a — S 2 c{c^3VN-Cs J£i^^^k i n d UT^-^^S-ft 
$fT^V^. ^i^^nfcJE^^^*^^>V>^^M:^^ (kind = 0) ©^-^ 
ttts -T^P^ — >#5i^g<Z);^'<yf^l 4 5s 146> 147{±^n^« 

4 2Ci§ieU ;^7^u'rS4{c::^3V^T^>l^>^^:^f*^^@i 

tifc£E«g^i^ASBWT^>lx>i^;^f*Si:J?^ (0<kind<N+l) 
tt. ^7.V^^^ — >i^^^m<D>^^ ^"^14 5. 14 6s 1 4 TJi^tL^tvSS^ 
1> SS^2s m^2lzm^^fl. XT^^yrS 5 ^Zi3V^^:M7^-^^^>l^>^ 

(=kind) ^^*)M\^MBVl^m^mi4 3\zmm\^. T.y' y y S 8 lZ:js\,^ 
T^UaSUMBW^Ife^gSl 4 3 3bS5=— ^5&M|nIMBW^^||-rSo :^7^>yrs 2 
C^SVxTs ^J^^nfe£EIS^^S*sL ZflE«S:S^ (kind=N+l) (Om^izii. 
T^x h/i^j7— >#gi^ac9:::^^' 1 4 5> 1 4 7 y:^ti-?n^^2s iS^3t: 

X7^«yrS 9{C^V^TEEiSS7=-^^LZ^*5S^©l 4 4C7i«U 
5^^y7*S 1 0{3:fev>-tLZ#§i^^l 4 4 jb^ffi^T^-^ ^ L Z#5i??^a*ffiV^T 
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iJjtd. ZCDiitDjSbMBW^il^lSl 4 3 ^&^^UT7^-^<DMBW^m^^f 

1 4 3®5n.S^JIS*sJiB9-r?)fc«)©7D--^-^— b-e^D. i^(33gl/BW^Jfe^ 
@1 4 ST-T^— ^'^BW^SI-rS^tCS&ft^^bTVN^So 
*-r. ::^5^^yrs ll::43^r^T> A^b^tifcT^-^'SMBW^m^© 1 4 8 tit 

MBw^ife®3affliii&M*;tj'i7>iJ' 1 4 9{cj^M-rso ^T^^^^rs 

2tc:feV>-rs 5S»BW^g|®5iffilflllSfem*m=Mt3-b>y h U *'i'>^149>&i 
= 0 K:';-lr>^ hr^o ^T^'^rS 3 ti3lNT> 7^::^ hv^-t^ — v^mBw^mUx 
jjfrBW^g|CD^TM-^i3j:oT*'i'>^5^ 1 4 9(±i{cl ^iJUWT^o 7.^^^^ 
4K:4bn\Tja^BW«*smlHlfT^*3nfe*»gA^> IP*.> i=iii^5t^L. jgffl® 
l!a[dsi=m-C'5:im«s ^^-f 5 1 S;^-^-^^^ J^^-f 1 5 2 1 ic 

;^-Yrf5^1 5 l*i7D->CU JJ^-Y 1 5 2^Si^2t:^i^b.T> 

BW^lfeOi^fcB^"r*ffi^/^feL= 'caraab' . I = 2 ©011^ 

^Ttt. L= 'caraab' . 1 = 2. n=6-efe^o 

V— hbs :i:^?!fF^^fife-rSo L= 'caraab' ©^JT-fiH 6 1 (C^-Ti 
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•5t:F= 'aaabcr' T*5o r S 4 K:43V>Ttt. X^i'LtFO^ 

X^L [i] X F Ci] (D^m^^-rnnT^i^^-r^o dC-C. T}iL [T 
[i] ] =F [i] ^mtcL-rnnX^^o ^L3t^^JLCD'4»T?llIC:SC^ 
ch*^^t)nTl^S i:#{c:tt> X^mHz:^if^ c hA^iiC^^aF iz^jJt^ c hi: 

F= 'aaabcr* O^Jt-ti. 06 KC^-TJiatls T= [245613] *s 

llZiZs ^^r-^yrs 5t:j3VAt:> *e7>'^14 9?Si = 0C>J-fe'y h-r-So 
-y-rs 6fc::fel'>-C5!3'>>a' 1 4 SCI^SDJ^U ;^7^^>' 7*3 7 {C:feV>T:S:^9JF. 
#-#Is fT^JT*»f,7r®:S:^^JSCDi#»®^C^S [i] ^^TcfSo dCT. 
S [i] }±S Ci] =F [Ti-l CI] ] . TO [1] =1. Ti+l [I] = 

T [T i [1] ] ij^^nSo ::^v^>^rs 8Cjb%^T> :*:^s Ci] ^mti-r^o 
^*?3> Sri = 1 J:-rSi:> F CTO [I] ] htay). iylEcDilDTO CI] 
= IT*feDs ClCD^J-C{d:I = 2T-&-5*»e.F [2] t^\). F®2#aaASS 

CI] =aJi^b. i = 2i:-rsi:. F CT^ [I] ] t^*). 

[I] =T [T® [I] ] =T [2] t.^*)s TcD2#B«T = 4T?feS*»?>F 

[4] Ji«;t)> F0 4#gl*b-e$>^*>e>S C2] =ht^y>. i = 3-e{d:F 

CT2 CI] ] 7?^f3> T2 CI] =T CTl CI] ] =T C4] hfJi\). T(D 
4#gy:6-t?fei>A>e.> F C6] htj^V). F® 6#i(ir-efe5*»e) S C3] = 

^^T^VT-S 6~S 8$i^t)SL> a^CDX^^T•^^7C^^^TV^i^f^ (i=nT-^ 

Cld-efflVNfefiJd-efi. 2{c:^-rJ:^t:s s Cl] =a, S C2] =b. s 
[33 =r. S [4] =a. S [5] =c> S [6] =ai:^^So ttoT. tc® 
:$;^^JS= 'abraca' ifitM-^^fltz^iiiztj^^o m^i^. XT^^^rSlO 
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1216 3H:S4 8t:^1-5^:^ h/l^->EM^S4><DEEM*^^^IS 1 2 4® 

— y u B v^^m^mm-r^m^omM^mmmwL^^w-r^ b vf^mmM^t 

^@15 4J:. M^<Db#VA^ii<&^&M-r5U#VAltl2m^@l 5 5 i:> BW^ 

$V^'lfit:^Jtl^'r■2>ffiM^l:b®i^@l 5 6 i:. M^iti?^® 1 5 6t>^m^ti 
feitlS(Z>i^mSt5BW^iim3il'fb^@l 5 4i»e>^t^nfcBW^m®^jS^®ffl 

^© 15 7 i:{cJ:oT«^^nTV>So 

it{i> N=5) {c-fe^^bb. EEIi^OU#^^^iiRth*^BI^A*^fc^^iS (^Jx.«. 
Rth=10) C-b^yhU is jEM^®g;^^Rni«^ BW^m®^ffl 

^nfc^^:^ h>»i^->SBW^|gi^<ti#l9!i 5 4tcj|iMl-^o ^jKis 

S 3 t:*V^"C7^;^ h7<^— >:£ ll5iBW|^glLT*'i7>^ i 13 1 *SP#U 

3&*e>^ (1) ^m\^^xEEm^Ri<Dmn^n^vo 

Ri= Clogil A 1/ Ci • [log2L] 

+ • Dog2 {( I A I - 1) • L) } 

+log2 (L-1) +log2l AID (5) 

©^-^©:^#^> c^D^J-eJiO J: 1 aix"eS>S3&*^ 1 A 1 =3^ [x] y:xJji± 
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*§^lalScnJ;t)/h^{ttLKs rs 3~S T^^bJgbx jiijr*le!l& i 

;^7^'>rS 3-S SJiBW^m^jdSYb^®!! 5 4{Cj;t3TfT^t)n5o 
BW^JfeSM-fb^Sl 5 4y:> :^7^'yrs 3~S 8>£25;SJi^^tifc[5]IScn^(t 
^bjl-rcii:{zj;oT. BE^^®«^1iiRB,«^^®^#(^BW^mc5MlHl^ 

^nbtzEEmmoL^umRth'^BEmmitm^mi s stiiUMu -^-ti^&jtsifr 

-So :^^^yys 1 0^::43l^TflE^S^CDg;*^tfR„.x^)Sb#V^MRth^^T-efetL«. 

ag*f 1 ag = N+ 1 ti-fey hrSo ;^7^^;/rs 1 0 t:43V>-c: bSV^^iiRlh<^> 
:^A«S>*:^iiRn«x<fct)/i^${ttl{^^ »:<o^7^»yrs 1 2 {cjsv^TBW^iicDM 
Ilimm?£fit^-rSo 

1 aff=Otbs BW^m®3iiffl|nj|SmAS0T^{tti{^>^7^'yrS 1 4{ci3^^■r 
f l&g^mtT^o ;^7^yrs 1 1~S 1 4tt. JEjfil^^S^^© 1 5 7(c 
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c o a ^ b § v>flt A:b«:'i>^^v>o 

^mm-t^^hiz^^x^ssm<D^\\s.m^n^^tifi-c^^o ^:ix. ^a^-^ 

ZEEj^^^^^^V>fco 

me 5iA:i<DmMcD^2(D^mmiz^^^x^m^n^y^:^ h/-?^s^— >£E^^a 
m^mi 2 i:. jEisi^nfc5=— ^^-^^fWf Sv'N'y^:?- 1 3 ti:i^r?xmm^ 
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(i=k3S:5>{i) . rs 8 t^So rs 8 {c^'V^T^ jEEiSS 
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'ir>;^dSBoTV>:Sd*§*», fip-^, i <kT-fe^**^SI^U ac.TV>n« (i< 
ti'^^if^^CT^:^ h$/— '5->;^{3^iiJ1-^7^;:^ h>''?^->^9'SiJ^|§l i i:. ^ 

cDv^;^ hi^-';r>;^HM^^l 2 i~l 2 nils Z.Mv'^Y^y—^l^y^^^^ 
©1 2 i~l 2n*M*^-r5^'l' 1 4 i:{C J;o-C«^!fe$nTV^So 

^01&f^toVNTSiM"r2>o 137 0{i:i®^BJ©^2 6D||Jli^?iJ®7^;:^ h>'^^— 

all^T^gSt©^^;:^ h i/~^>;^ffi$S^^ 1 2 1 ~ 1 2 nJ^JH^iizI® ^7^^ h 
i/— >:r>;^ffie^® 1 2 i~ 1 2 n^^i&t-^o 
^■7^^ hi/— ^>:^iEM^ISl 2 1- 1 2 nfi^n^tls ;^^^yrs 3 i- 

l>5)*LSo ^^tJ^^T'^yrS 4 i-S 4nK:43V^T. EM^tlJ^T^-^ ^M^Jt 
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KJis ^lll|llBS®l^>CD|&-efeSo ;^5^*j'rS 3{C:feVNT. ^iO^tlfc 

^Si^tLfc^f^-^J'ti, ^v^^yrS 6 {C:feV^T^ 7 t 1 8 cjiii^^Si^i^-r-ao 
fe-Sd»?&St^L, ^oTV^ii« (i<k3S:e>a) . ;^5'^y rs 3-S 6 S^Djg 

1 7.i:{c:J:oT^J5g^i^TV^5o 
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S6^3^l3 7gL. -fte{cffil|g7^-iS'*sao-Ct>«:ftn{S (i=k^^,{S) , ^Q.^^ 
^:^^^^\^x\f\Zo 

^r. j^^T^'i/rs ifcjsv^T. £E^7=-^^fij^^ 1 6 ^s^gg^ifccaiiT^- 
7^::^ hi^—Jry^^^^^mi 7 1-1 7n^®i6t-So #5^;^ hi^--^^:^!*^ 



wo 98/43359 



PCT/JP98/01273 



56 

^WL 17 1—17 n{i:^7^^^^S 3 1~S 3 ntl*^^"C> -^tl-etVCOffiMT^— ^ 
^%±^7b(D7'7.Yi/—^>-:^^W^-r^o X7^u/'rS4 l'-S4n{- 

K > ^ {iiM^lI^fiaf S c {c J: ^f^m^^coiUiSi^ A^iS V > * ® t! t 

^ti:;tmm(Dy'xhiy-^>:7.i^m^mi 7 i~i 7n^x ^©#^$^^-7^^ 

hi^— '^>;^^^tt^n— ^ISMI-'St^:^ hi^— 5 2 O i~5 2 
;^/t»v7 7'5 2 0 1-5 2 On^MiRf s;^'f y 5^5 2 1 W^^ntz±7':^ 

®i&#tz:oV^TmB.9i-So EI7 8tt^O^B^0^2 0|IJIg^®7^:^ h/I^J^ — >^ 

j^M^n^o ^r. y^7^';/rs l^z^v^T> h >:^{^?i^isi 7 i~ 

1 7 i~i 7nA*-^ti,-enojE$i7=— ^S^^K:7C©5^:^ hi^— 
"T-^ix^tL^ttliB-rST^:?^ hS/— '?r>;^>'^^>77 5 2 0 i — 5 2 0 nt^— i^^SMi" 
So ^*5g$nfc7=-X hS/— '!r>;:^B:s ;^5^u/rS 3 U:^5V^T^ 7 t 5 2 2 
ISM^HSo cz:-e> hi/->r>;^{±. t^:^ hi'-- 5r>;^#^#@!l 7 i- 
1 7n**e.#^J^TM-^^S®-r5ci:lcj;-:3T. -r-^-c®7^;^ hs/->r>^0 

^tLfeJlIi#icy?'y :7r 5 2 2 tlS^rt-rs^<i:*swtg-r:feSo :^y'yys 



wo 98/43359 

PCT/JP98/01273 

57 



tc&iZ^:^ hi^-^>^,,yyr5 2 0 1^5 2 0 n^mnr^^^ ^y^521 

<Dmi^tz-z>,.xmmT^. ma 0i±zcDmBM^m2<Dm&m<7>^:^ h/i^-># 

^^^^^^^ t^t.^ ^ >ma,&m^-.^ fi^igccD^^ h ^>-^ >::.#Si^g t 
:^^W^X.x^:, ^^>-^>>;.^•.>:7r 5 2 o 1^5 2 Onti^Mf^o mmz. 

1218 lttC®^BJ(Z)B2®^fi^{345V^T^ffi^tl5^;, 
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^^fflv^■rffili&^fT^•5 L ZffiM#^5 2 7 i:. EM^^S^^^@5 2 4-r-f#?> 
5 2 9. 5 3 1 i:KlJ:o•r«i^$ttTV^«o 

^SoW^Ci&f^lClolNTSiBJiT-So laS 2iiC®^BJiCDll2O3lite0!l6D7';^ hi/ 

g£m (m=l> 2s • • Ns fc}*!fU NttB W^ilOg;*:jl^lEllS^^t-a 

X7^'yrS2a. S2b. S2c^3^V^■r. 

(SDt>. k i nd = 0) h S:^->ir>::^lE 

IS^fi©:^^ '^/^^S 2 8. 5 2 9. 5 3 ia:^ti^tv. Sgg^ 1 . Sg^ 1 . 1 
K:^i^^n> ;^7^'y7*S 3{C43VN-C7^;^ hi/— '5r>:^5£^>l/>i7;^JEai^^5 
2 5t:^M-rSo ^7^':/:7'S 4lc:i5i%T^>i/>^:^fiE«i#gt5 2 5d«^ 

i8S&:3&^5bSBWT^>U>i;^::^fl£jai:&S (fiPt>. 0<kind<N+l) "T-feS^ 
-^KIH:. hi/— 'ir>::iff^^S®;:?W u/5^5 2 8. 5 2 9. 5 3 1Ji^n^ 
i^^2. SS^2. Sg^^l^^^i^^n. ^^T^'^/rS 5t:43V^T7^;^ hi/-^> 
;^i:BW^^CD5SffilIl^M ( = kind) ^BW^|fe^|g5 2 6 {C3lM-ri)o 
k:. ;:^7^«^rs 6^c::feV^T. JS»)MbBW^ii^lS5 2 6*^. 7^;^ Y'y—fT>:^ 
<&Ml5]BW^^-rSo ^^tC. >;5^>;;^S 7C43^^■rBW^g|^i^^b:7=— iS^S^ 
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LZm^^S (fiPt>s kind = N+l) T-feS^^Ctt. h i'-'^>;^ff 
«i^S(D^>f >y^5 2 8^ 5 3 Itt^n^niS^a. i^^2K:g|^^tis 

u/rs 1 0{c::feV>-CLZSIi^m5 2 7 6^7^;^ h >>— -Jr L ZffiSS;^^*^ 

>r'V5=-5 3 5. 5 3 6 ilCJ^^T^Rfe^tl'TV^So 

.l<Di^t)MbBW^m^m5 2 6^^fflb-r7=-^®BW^m*ff55:^ 
J©^®i&^^^::ol^Ta{iB^1-So E8 4{i?aDiiSbBW^Jfe^iSK:cfc Dt^-^^^B 

3 3K:M«U BWggiSl<Z)3iffiIllf!SM**'>>iS^ 5 3 4C3tMrSo »:<c. 
\yrs 2l;:i5lr^TN BW^0?i^Iflll&mSm=M{c-fe'y>U 
= 01CU-12>); h-rSo >^5^^y7*S 3{c::feV^T. 5^;^ h 5/—- 5r>:^SBW^glU 
BW^m®Jl^TM^CJ;^T*'^>^ 5 3 4tt*'i7>:J? i ICl <£jP^TSo 
'y7*S 4C43l^TBW^JilASmIfllff'&fc)n:t*^SA^ ip-^. i =m^i!i^Ux ill 
ffllHl^Asi=niT-3S:im«. ^ 5 3 5 ^^t— r> b^ 5^ 5 3 6 

>y^5 3 5 5fe^D-XU :^-f ^y^5 3 6^JS^ 2{z1gML-C. 
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fetoOte-tO^Om^i initial C-lr h U ^•i^ ^^5^ i 1 fc^aj^fb-TSo ^>;lC, 
5^'yrs 3tA:t?7'— :5?ij>e> 1:6:^151^ UTchlc-fe^y >^7^yrS4T* 

c h fc^^fa initial i: Ux c hi^^^il initial hm\^nn\^ ( C h = 

initial -CfetlJS) . r S 6 -xjto^. c Yit^^mm initial il^?5:tb« 

(ch5»£ initial -e^ntS) X T.v^^'J-ySl ^MtSo 

T^^yrs 7{c^v^'rii. ^Miffl initial i:fi?.tife*'i7> hiJ[i:£^v>T^-^'fb-r 

HIS 6{iBW^m^&<S:^r7D-^i'-h-^^J2,o ^-Tx :^5^^j/ 1 

n:Sc^cD35:^?tjs^giif#-r5o Cld-Xftix fi?!li:L-Cn=6:S:^©:fc^:^js = 

5y (EI8 7 (a) Cl^t-) "e*>t)s CIClTfflV^fcS= *abraca* amx\±. 
EI8 7 (b) iz^f J;^{c, 6ocDM^:Sc^^J*s^f e,nSo :?^5^'y7-S3 

T^T^JM<&^«■r^o S= 'abraca' (Dmx\ii. i5!J«)taa. i^^fCs ab. 

f#^ti-5:fci?9!JLaix A:tI:a:^^|JS{c:f?u^^ffc3D#-^I$|5l^l'•rSo s= *ab 
raca' <DmX\±. S8 90J:a«c, L= *caraab' ^ 1 = 2**^^?,^ 
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JU±®=fcaK:> S= 'abraca' t^yoX^m±:iC^^lL= 'cara 
ab' i:^f#-^I = 2 ilVN^T^— ^S^C^^^t^So S^C. >y y S Q X' Xtl 
^©^fj^gg^U X;^37=— ^i)saoTV^ixa<m^-ecD:^7^^yrs 1~S 

:}3V^"CA±?7=— i n^fe^^fbs Xt^ :7'S 3 j3VN-tmf#Lfc:S:^^J i n 

:::^7"»yrS 5 lCj3V^•rv«y^bfc:^:^2f(Ima t chiiV'^5=-b**^ofcglO 
®:Sc^ch*1^-^'fbU> XT^^y^S 6 {::43V^t::n^Dff bi>:S:^^ama t ch + 

>^5^>;/rs 8-^ffiM7*— 1$'*ffi;^JU «!!iSS$ITt- So 

IS5 4 4 21. SS^^^iJ^^® 5 4 n?t#^tifeEESS#S{ctJer3-CiESiv=-37© 
Sigli&^MS?-rS3oo;^'f ^y^5 4 5s 5 4 6. 5 4 7 itC^^T^fife^tbTl^ 

So 
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mm^WimM^m 5 4 i -5^x1- iy-^>^H^^is:?3^ ^^^§7=-^ ^ % c 

mii^titc&m^Wi^—Mt^i^T^Ty^^^m^L. CO^v^/^k indict 
U k ind = f 1 agii-fe^;' hi-?>o 

mi6i&^?St^oVNTy:BW^JSlCD5ilffiI110ltm (m=l. 2. • • • . ^^SU 

S 2 a~S 2 c{r:feVN-C. jElS^^Sk i n d {c:^&DT«^to{t:£ff:feV^x ^J^^ 
ixfcSli^^*s^>l/>^y^flEiiii:J^^ (kind = 0) ©il^fcitt. 

'y^5 4 5> 5 4 6. 5 4 7 fi^n^niS^ 1 . iia^ 1 > 

(0<kind<N+l) ©H-^tzli. -t^x hi/— 'ir>;^»3i^a<D;^-r 5 

4 5, 5 4 6, 5 47i±^tl^fimir-l. mi^2. 4g^2 C:g?J^$n> ^^vT* 

5 5 VNTHiSST^— tJ' ^ > U > 5 4 2 t^imM :^ 5^ r S 6 
fc:43VAT7>l/>^^^#Si^a5 4 2isJEEM7=— iS7S#5MrSo ^iz. ^"r^yT 
S7{ci3V^t:#Si$nfc7=— ^'i;. 3afrBW^il<Z)3aMll!fB:M ( = kind) ^ii^ 
t)3gUMBW^m^©5 4 3{CM«L. rS 8 {;i:feV>Ta!3?gL»frB 
^Sl^@5 4 3/6^7^— ^'^grMlHl-SiBW^-r So 

;l5^^yrS2{CiJV^T^ ^J^^nfeJ£$S^?£*^ L Zffli^iS (kind = N + 
1) ©H^tcJi. 7=-7; h$/-'5r>7>#^^|g<©:^'i' 'y5=-5 4 5. 5 4 7{±^ix^ 

5 4 4;c3aiMU >^5^^i'rS 1 O^Ci3\.^■CLZ^*§i^@!5 4 4ASffi^5=-t^SL 
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5 2t3CDX>f 5 Is 5 5 2 fclcJ;^-r^fig^nTV>5o 

J&dS-^Oi&^fcioVNTSJiBJ-rSo S9 4{±i^»35gbBW^g|#S!5 4 SlCjiD 

A:*J$tvfe5=— ;J7*mBW^|fe^m5 4 SlCiiMU jtEW^OaSfflle!^ 
M^*?'^^^ 5 4 9{c:?ll®-r^o :^7=^5/:?*S 2{:::fev^T. jS^BW^JfeOiS 

MIlllSS(m$in=MK:-fey h L> ife-i^^^S^ 5 4 9 ^ i = 0 tcV-b 5^ h-TSo 

5 4 9{ii{c: l^jDff-r^o y^y^-yrS 4iz^i.^XMBW^mifim 

^y^5 5 l^:^--r>U X'f ^^5^5 5 2 SUg^ 1 (cggJ^LT. ;^7^yrS30 
MBW^m^iitt)5g-ro 3iffilsIlSfc3&ii=mJi^ix«. J^-f 5 5 1 n-X 

*!J«>{c:, ^>u>ir;:^#^#S5 4 2<£«V^T#^«ff^c5il'&®i^If^t^•^<'^ 

^ ^ ^OflBffi initial ^X^CD^IHiSn^ ^f#-r So ifetc:, J^T^-y rs 3 {c^n^ 
T^^Minitial^Sjli^lilfgCnSJtZit:— -rSo 7s=r^ify^4lZ^\.^-ZSMy'-'^ 

ijsa^Tv>s*»s***i!fe^u ^o-ci>ti{i:^5=^>)/rs i~s 3%i^i53g-ro ffi 
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E19 etiJlBW^J&JSf'^^^r^n— hT'fe^o c:c:t:{i^ BW^moD 

'caraab'^ 1 = 2. n=6f»So 2/ 7"S 3 {C:feU-C, 

*caraab' CD^!|-e{iSI9 7 {d^-Tct a C F = *aaabcr' T'feSo ;^ 
T^^yrs 4fc:i5^.^Ta:s :S:^^J L i: F L [i] ^ F [i] ®^^£;^^-r 
fTJiJT^f^fig-T'So dCll!. T{±L [T [i] ] =F [i] ^^Tt-TmU-tfe^o 

t*oT. L= 'caraab' > F= 'aaabcr' CD^RIT-JiS 9 7 t:^-r.t 
T= [24 5 6 1 3] is^&nSo 
Wi:.^ :::^5^ ^» 7- S 511143 v^T^ *^7>^?5 4 9§i = 0(c:«;-fe^:/ hf^o 
'i/rS6{c:i3VNT*«i7>^' 5 4 9K:lSiin^u :^5^»yrs 7{:::fei/^T:S:^^JF. 
#-^1. fT5aT){pf,7c®s:^5asfiDi#Ji)o:3!ci?s [i] *«7cfi>o ccr*. 

S [i]{iS Ci3 =F [Ti-l CI] ]. TO CI] =1. Ti+i CI] = 

T CTi I] ] T-^^tLi)o ^T^^yrs sicis^NT. :S:^s Ci] ^m;b-rSo 

^Ti = 1 ii-rsi:. F CtO [I] ] ii^b. Hufa©a>3T0 
= IT-&>}. :i®«?iJ'eH:I = 2-efe'5d*e)F C2] i:*»3> FCD2#SaisS 

Cl] =ai:«:D. »rt:i = 2i:t- -Sh. F [T^ [I] ] iLta^. [I] 
= T [TO [I] ] =T [2] ii^jbs Tcr)2#a{±T = 4-efei»*»e)F [4] 
F<Z)4#attbl!$)-S*»e, s [2] =sbi:^D. i = 3l?{±F CT2 

[I] ] T2 [I] =T [Tl [1] ] =T [4] fcJ&tJx T®4#a 

liS-e&t). F [6] FcD6#a«r-rfei.A»e>S [3] =ri:5S:So 
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(C. S [1] =a. S C2] =b. S [3] =r. S [4] =a. S [5] =c. 
S [6] =aii7fes„ 5r®:i:^5US= 'abraca' ifimTV^titzZ 

:^7-yrS5{C:l3V^T. L <^^^nfe3S:^^Js t r i ng^&j^^ 

^ms 5 5<DL^^,mt^itm-r^mmmitm^m5 set. mm^itm^ms 
^m^^mm^^ms 5 7 ^:^ca:o•r«lfig^nT^^So 

7-S 1 fc::feV^T. ?UmB W^|fe®^:^ji^ii|^n^n = N (fi»J^{^. N=5) 
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C-fey hU BE$S2^CDL§VNfitRa,«:^gP35pe)feSfiS im^it. Rth= 1 0) C 

(4) ^^V^-Cffili^RiCDm-^^fT^^o X5^'>rS 6 tjoV^Tdtl 

iTU<lt^^nfcffiS&^RiOD;^Ai;^t{tti« (Ri >Rmax'^feti«) > :^y'y 
rs 7 fc::fev^■Cffi!^^^D^::«!:^iiRn.ax *Rni« =Ri t^Mir B W^glOM^H 
i&mS O i: t cDm = i CMff 1" 5 o 

l!Scnt:«;ofefee,ii. ^^T^^rs 9 (ciJitfo XT^-y rs 3-3 S^BWi^m^jg 
<b^^5 5 4{cj;oTfT^d:*5ti?)o IP^>^ B Wg^^gm^® 5 5 4H:. 

fiiRauxi:^®i:t®BW^^fe<oaifflI5Il&m^m^tr5o ;icx>)/rs9{c 
i3VN-t. B W^glMM-fb^^ 5 5 4-ei§?)nfcl£i^s^®«:^fiiRniaxtLtl/>tt 
iate@5 5 5 CISiSrt^tLT^rNSBESi^® U#V^mRth$Hi^S^iti^^lS5 5 6 

Xy'yyS 1 0Cj3V^rffili^cDg;*:fiiR^«x*^tt^/^'iiiRthWT-efe^^.^^^ >^ 

g§f 1 ag = N+ 1 iz-by h-rSo :^?yrS 1 0fc:i3V^TbtV^^iRti,®;& 
tfim:mRrau <fc t) '^^{ttl{^. )k(07.=r^)) rS 1 2 {C:j3^/^TBW^m®aSffl@ 

XT^^yrs 1 2(c:}3VM:BW^i^03gffl[fi]to*«O"efeHSx ;^7^^>'rs i 3 
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3^1^^ tut VN So 

m^m^^tyu-^^-h-^^^o *-r. ;^^';/rs itciisvNT. x^^ix^^ 

5.;^>,>-/^>::^i:BWgEgl®^Iilt8cM ( = kind) Si^l^iSbBW^m^ 

= M{c:-fe^y hU :!7H7>^i:g:i = 0tc:U-fe^;' V^^o J^^t-^v^S 3 K:^5V^■C^ 

V^-CBW^mA5mll]fT'&i3tbfciPS**. SPt.. i=m^fii-^b. 5iffilHlSci^)Sm 
fcI^5*t!;^^'^rS3:Sft^^gt-o ^^.>;rS5JC^U-tm[ilBW^m 
^jT,y^^^^:S^>U>i^;^£S6^@;5 6 2CmMU >^5^^yrS 6C43^.^T^ 

H 1 0 4 (iB W T ^ > > ^ El-C S o 
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:;^7^yrS3(ci3V^T^ {^ai^nfcT^-d'iiMBW^mcDjiMlHlISM (=kin 

d) ^m\)MLMBw^m^m5 6 4\zmm-r^o ^kiz. ::^7^^yrs4^c::fev^-t: 

MBW^ilCD7tffllaIt!tin^m=M{c-fey h L> *>i7>i5' i = Ot'J-b^/ hl" 
j^^l^—^Hfiy^X h^-^^—>^UWbXl^^y'^X^mmty':^i$^yu-iz^y'^)-^ 

>^m^Lx\r^^y='-(:^i7Ti'^mm.tm.mmm^nx\^^^mM. ti^^^tzm^ 

il&T^;^ hi/^7^ACD||jlgfi?>JSDf^Ji^fiaiCoiNTSl 0 6-011 3$#MLT 
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^ 5 7 2 J:iefM:&7*— ^5'lE3£*SortfeTS*/^'y:7 7P<^'; 5 7 3 i:s EE 
my^—$^^^mt^Wm\^X/'^^->i^^^iy-'d^ 5 7 2{c|S«rt-rs lA:^jim:b 
h>''?^J'->{*m^®5 7 4i:, >>1i$'->i;3i;|.U— ^ 5 7 2*»e.^^^tl 

5 7 lizQJi&nr^ h*^-r/N*srj^cuT 5 7 KoaB^t^^^^ti^oi^^'^i^-'^^ 

1 t:>^fct) 100!>t:>:nue7 hU=^^X 576 CUT571 

::^5 7 7 i;. Srj^^^^tif^i^JISlIffiOC?— ^3 > 5 7 8 iiCJ:^ 

mmmu-^>(.y^—iy3>5 7 Sit. f^^^^^lSi^lS 7 g^Jtf^LT, IC5 7 

X# (Sun Microsystems) <J>7.)^—^ 'Ziy\±3.—^ (SPARC Computer) 

'7— i'3> 5 7 8®7^^;^^^S5 8 2 {Z^^^tLT V^^o 

CUTS 7 lO^X ^{c:*3V^T7^^ h^l^J^ — >^5^;^<5'2|!i:i*:5 7 9©>'iiS^— > 

^'7-— i^;;^^— S/3>5 7 SiitJfT^^tJ'ro-lr^yl^-S 7 0 >£3tli-C5^:^ h^l^ — 
>#^^g5 7 4{c:lE3llb, lg3^t:#^bT>'^iJ'->i?a^;?.L'-^S' 5 7 2lc:«M 

3^i**>''?^/7T^^U 5 7 aciSiirtU h>'^^S'->#^^S5 
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^SJjiflU 7^Xh$tLSi|£^«:^Slfi]S& (CUT) 5 7 1 C93SPt-5fia7^-^ * 
*2|s:^D'y5'l::I^^UT^^-r5!lIE&"e2feS/-«t5?->i^:ii^-l'— 5 7 2 ffi 
^^—j^-^-^^\;LW^\^-Xi)^9 — :yVx.%\/—^ 5 7 2 {cUfSj^ra 1 Itti:*; 

UW'^aS 8 5 i:. 71^ — >i?3i^l'— ^ 5 7 2:5P?>^^$nSsffl^7=— ^i^^j 

loO:7:j— h3r> hn— ;i/5 7 5i:^ ^^M-^&CUT 5 7 1 KlQUn-rS 

D loOl^^xU:?? YU=.^7.^ 76Jlx CUT71 i:©-f >^ 7 :r— ;^ 5 7 7 

Mffl'7-^>^7^-i^3>5 7 8{±. ^:?^^*:#:5 7 Q^Mf^UT. IC5 7 

Xtt (Sun Microsystems) CDX/^— ^ 'ZiyY.=L — ^ (SPARC Computer) tm. 

^n-C^y hr?—^ 5 8 4<&3lD-C5=^;^^TU-f ^®5 8 5Kl»#^tlSo C 
UT 5 7 lO'rT. h CjSV^TT^-f JJ^^TU-f ^® 5 8 5 C^^^tVJfeT^:^ h.'^^ 
— ><&7^::^^*i*:5 7 9©/^^$^— >yx:^b— :^ 5 7 2K:^«>>d— Kf S^-a-s 
flEilS^tifcT^;^ h^^^— >7=-^^7=>f ;^i'TU^^S5 8 5*»?>7^:^ h/i^^^— 

>#?l^a5 7 4(Z^illb. ^^3^C#SiUt:^-?^->i^x^U'— ^ 5 7 2 tlS^ 
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^ >^/Vl/;^<£^^-r^^-f ^ Vi^i^oi^b— ^ 5 7 2 ah. ^2|s:^n>;/^'{c|pl 
»3U"C{«§i^*l.;fei«^7^— ^^^^"rs>'^^ — 5 7 2 b Ji> 
^i^— 5 7 2 b**?,%^^n;fciia7'— ^J'i:^^^' ^ >^2^i^l/ 
— ^ 5 7 2 a*»?>©^'n 2o©ii^6»e>S*K5i|S4i#'07^;i/;:^-^'ffe 

P— ;i/5 7 5i:. ^^M-^?£CUT5 7 1 {cQJJ&Dt-S t«^>f .'^StJ^CUT 5 7 1 

5 7 6 i:> CUTS 7 1 fc^'f V^J'^jc— 5 7 7 iliC .fco-ClUfifc^tl-CVN 

CUT 5 7 ICDt^X ^^Cj3V^■C. ^-T ^ >^^t/* 5 7 2 a^s^^rS 
i7n i^CJUSCT. 7"?^ — y^ai^S'U—iS' 5 7 2 bd^CUT 5 7 1 {cEPUD-TSit 
S7=— ^'S^^EU ZltL^»{c:7:i— "^>y Mi> hD— ;i/5 7 5*syvvx^?^fife 
■rSo 7;*— h3> hn— ;i/5 7 5-c^^bfe>'Vi/;^li. l^>xl/^ho- 
^;^5 7 6CD f«^'l'>''^T^^L"^;VO«-^K:^tfe$nN ;^5 7 7S 

^LTCUTS 7 IKigjJO^ix^o CUT5 7 1 6»c,6DjfB^t*t:>3iU ^ hn^ 
^;^5 7 6CD3>/^U— ^7?Bll§^*T.s >?1^->S^3i^k— 5 7 2b*»5>m:'3 

1^-5 7 Oils T^X hT^— ^5£i|Sil^U 5^:^ h^ixSi|^#i*:*aislS& (CUT) 5 

7 i{30iinrsi&a7=— ^$'S^*^ay^7{-iii^uT^^-r'5iiii®x -^^b. IB 

^^-^ 5 7 2*si%o^^U5&M-5!118S-Ca5D. 7^i$'->S/x;^.U->S^ 5 7 2 i: 
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$3^o7'^;v:^3^f^;5 1 tr>^fet) lo<D7;d— x'^y h3> hP— ;i/5 7 5 ^ 
^«-^*CUT 5 7 IdQlJarS K^-f/mtJ^CUT 5 7 l®J^N^di^;^&$tvS 
zil^j^U—^^mir^l\^>^tz^ loCDl^>a:U^ hn^i^^ 5 7 6 ii. CU 
T5 7 1 iiCD-r ViJ'^x— 5 7 7J:> y'7.'$f:$ii^mmm<DU—'i7:x,^—i^3> 

5 7 8 iitc j:o-r«fi£^n^o 

M?9Mt7— ^^^^5^— S'SVS 7 8tt> 7^:^^*<*;5 7 9 S^f^UTx ICS 7 
Xtt (Sun Microsystems) <i:>7s?^'-^ ' Zlvy^^L—^ (SPARC Computer) 

CUT 5 7 iot^:^ y i ^on^—y 

^V'-^:^^'~t^3>5 7 8S.tJ«7^;^;?7'n-bi;-t?-5 7 0 SilUT/'«i$'— Vi'acL 
^J' 5 7 2{C*&i&^-rS<, /t^ — >2;x;|:U— ^57 5 7 2 t)^e)3&:^^5=X h 

— >i;ai^U— 5 7 2K:|Kicl$tL^, ^fex ^'l^— ^S' 5 7 2d»e> 

mi 1 Qitzcomj^tzj^^y'x h^'^^-^n^^m^m^tz i csi&t^x hi/ 

5^;^^2t:i*:5 7 9 f^oaH^^&ff^&^T^^^^'ra'tz 5 7 0 i;. -5^;^ hy^—'S^^ 

1S«ftU 5^;:^ h^tL^S^^^S^mm (CUT) 5 7 1 CTOr SISSt^— 
S*i7n^)/^K:|Pl^b-C^^-r50l^7?feS>'l^->y3i;^l/-i$^ 5 7 2 i:. 
^^-Vi/i^U— ^ 5 7 2A»e>£B:t7^*^'5jE»®7=— =S-fc:>K:MU-C^^J{C 
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•^>'i;i'>^3£f^« 1 trv^fc!? w hz7> ha— ;i/5 7 5 nMM 

•^3&cuT 5 7 ikiHijD-rs h*^-r>'mt;fcuT 5 7 

.'"tp— i5^>fe^-r5 1 l^V^fet) \'D<oy±l/:2L\yf7 yuzL^T.^ 7 6 CUT 5 
7 1 fcCD-r ><5^7 a— 5 7 7 i:^ t^;^^^®!^®^— i'a > 5 7 8 i: 

Kl «t o T^fiS^ ixS o 
^JSSffl^ — ^7X7^— i^a^S 7 Stt. 7"X^3is:<*:5 7 9<fe^f^bTx ICS 7 

X1± (Sun Microsystems) ©X^l — i^ • ZJ^tfj.— ^ (SPARC Computer) 
fflT!#So h/l^^-VttT^X h/-«^ — >JE«S^a (®^>-1*r) CcfcoTEEIi 
$tlT:^y h^— tJ' 5 8 4$3lDT7=>f Xi57:PU^^S5 8 5 V^^o 

CUT 5 7 1©5^X ^K:^V^•r5^^•X^rl/-r^S5 8 5{Z(^#^JLfc?X h 
-'t^ — >:g7^X^2|s:#:5 7 ^ a^f'^^ —^yV 5 7 2 tl^'i^VO— K-TS 

^ 5 7 2 {d^M-rSo /i^S' — 5 7 2*^^m;b^n^ 

7^Xi$^:1s:fl:cDS!|^I^K:ov>-Ci$b<x£'^-Sc 12 1 1 1 iS> EI10 9X{± 
Ell 1 Otc:^■r^0>Ii;I43V^TMM$i^^b:5'X^572|s:«:5 7 9 ®«!|^^©^iB^«l 

M^-rS^^ ^ >^^>'l;i/X:^^^r?>i5''f ^ \yfV^:^\y—^ 5 7 2 ah. 

2 b a. EEIS7=-^>fe:&t>S{3il£5lJtf*5i1-^ 1 t:>^fc?3 loo-T^X hS/— 
-Sryx^^^gS 7 4i:. CICD5=X h i^-^r^x^Si^gS 7 4T-#gi^nfell 
H^— ^il^'f 9 ^ 5 7 2 aii>»e>6D^a >j'i^«-^i:® 2ocD'fi^ 
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fcD l-^cD7;r-v^y h3> hn-;v5 7 5 ii> -^MM^^CUTS 7 ItCOT 

^fct) lOCb'V:!!^^' hn-i^;^ 576 i:> CUT571 ilC'f 
5 7 7 ^:^ca:^-CafiX^tvTV^So 
CUT 5 7 1<Z)5^;^ h{c43VNT. ^>^^'>*x^.U->5' 5 7 2 a^^^fS 

^Ct^;^ hS^— -ir^^^^^^gS 74i{)JCUT57 1 (cEP^nf ^M^-^ 

-^^y hn> ho— yVS 7 5tf/i;i/>^^ff^^-r'i>o 

w bo— ;i/5 7 s-c^^Ufc/vi/;^}*. t^^iU^' hn— 5 7 6® 
QlJn^nSa CUT 5 7 l*»?)®;iS^{±t:>^Ui7 hnr:^^:;^5 7 SOnwlU 

>f Atc^giu #ggbfcilS7=-4'^fflv^-cUT;i/<S''rA{ccuT7 i®7^:xb 

i— ^^6 0 ICDCPU;^^';^'^;^ 5 8 1 \zWM^f\'1ty'7.Y ^-^^—yBM^Wi^ 
8 1 ^Mx.TV^i>o ^>:/ h^— ^ 5 8 4 ^^n^UTffe^n ^ A»^te3§l^ti 
^7^;^ h^'?^->tt> I/On> hD— ^ 5 8 8. I/O/tX 5 8 9. 
7"^ 5 9 1> CPU.J<^U/N*::^5 8 7&3lb-C7^;^ h/^^S' — >ffili^®5 8 1 

if«a^)Sc<ffi$s^tiT. cpu><^';/t^5 8 7> ;^7.T^y^^Q 

1. I/0>'tx5 8 9. I/0:3> hD— ^ 5 9 2*:rt'bT^ 5=-f ;^^^§5 8 
2^. V^-i7 5 8 4C:gei^^ti,feffe®:J>ti-^5'®7^-r^^<^^*^^ 

y^•^_>{^CPU^^U/^•::^ 5 8 7<£51i:T7^X h >''?^ — >ffiM^S 5 8 1 CiJI 
e>tls lt^»^'5:<aM^nT. CPU^^ ';^N-X5 8 7. ;^"xry7•^5 9 1x 



wo 98/43359 



PCT/JP98/01273 



75 



t/5 9 3. I/O.tx 5 8 9 Sill:T^>^^:*:^5 7 9 fcrfei^l^n^o te^Stl 

^'^g5 8 2®SB5{c:^;^K,,^_^^^^g5g ^^^^^^^^^ h,7- 

> h D-T^ 5 8 SSiycg 9 2. I/Oys->^ 5 8 9 $:0>bT^^ 

S5 8l(ci^^tL. «^«^>&<ffi«g^nT. ^>r>.^^®5 8 2fc:«#^ns. 

^^H^^^->A»^^>^^.; 5 9 3i^fc:fe§Jg^{c:tt. h.t^ 
->«:CPU^^U..;,5 8 7. M^T^r^59K I/0..::. 5 8 9. 
I/0i2> h 5 9 2 h^^^->&mum 5 8 1 ici^e>tl. m 

mm^^<mm^tix. 5^-f;^^^«5 8 2fc^#^t,^. 5^.';^^^M5 8 2 

I/On>hn-^ 5 9 2. I/0..^5 8 9^^ 
^ ^3*^ «t < JE^ r ^ C is qJtg ^ ;S , 
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(t^:^ h$/--^>>^®fi$ 1 5 0 0 0) ^fflVNfco 124'. K 1. K2{iCI S C 
T'fnv (100l^» <D^7.Vf^i^—y^ Als A2AS7=''f hn— 7 
( 1 4 4tr» <J>^7. — S lijSR I SCv-f =J> ( 1 4 4tf» 

LZW (UN IX compress ^i^••r^V^e)tlTV^^EE^^^) il^Jt^^^-To 
5 0 0: lJU±©£EM^AS^#e>ntV^5o 

dCDlgBHttB WT ^ > > ^7;^BEM^gSfflV^ 5 C i: IC J: t) . >^h.?h 
(Pseudorandom Noise sequence, PN sequence) ©I'i^'Cfe^MI^?!! 
(Maximum length sequence) ^^^^e^JCEEMt-SCl tSo El 1 1 6 

B W T ^ > 1/ > EE,^^S ^ ffl V > T M 5^?iJcD J£ IS ff o i: § OJESS^® ^ 
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Cfcds-etSo ^?>{C. MIR^J^^-rS!^?^'ii3l>>7 M/i^;^^5' (Linear 
Feedback Shift Register, LFSR) (Dy.v'—VWLi^X^ < ^Ji^^'1^t^XEE^^%^ 
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m m <D m m 

±tt. ie®5=— i$'®3i> hDK— ^Dt-L#v^^ii^:Jttersltgt^7^^i' 
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7=— ^ /I ^ - > <&^iB-r 3 ;^ 7^ r s^tr 

D»i7X ^7^— 7— (Burrows Wheeler) ^ife (iiLTs BW^ili:f(5f) ^fr^ 
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fillLs •^OfB-^<Dtti3SSt^A^e)7=— ^'CDx^ hot:— Sti-#-r^^-5^'^:7*2::. ± 
D TmiJc<?)m^ffi n iJ^ ®<5i tL*> ±13 A±/ 7^- ^5' ^ — > ^ iS-IBr ^ 

1 0. ±g3:9'i!l^n;fc>^D'yt5'4»®^> ^^l:^-}^>sb§v^^iiJ;t)/J^"C«>sr^^y 
^ t:^ L T tt±fBBESS:^ 5^ y TX HuSman )^?* "T S d i: ^ ^ 

1 1. ±s3^i!l^tv;'^:rD>y^ct'0^> hot;— *^Ltl/^1Scfc D/J^-e^^T'ay 
^ UT ±i3fiE)SI;^ 7^ r-e L z ffi^^ * itffl l" 5 i: ^^^^ i: t* -s ^ 
9ak:i3^®7^-^>'-?^^->ffiM7^?io 

1 2. ±t3^g!J$n;fc:7'n'yi^4'C!)J^> hnl^-i>sb#v^fii«fc !^/J^T♦^sr^'y 
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X:^^;— ^/i<$r— >{cMU BW^^SaiM-ra:^7^\y7-i:s 
±fBbtl><lJil±®:/D>:/^K:^U LZafi^. Huffman ffilSiSx W-^W^ 
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zi^mm^mmvx^—'^w^Lxiiiti-r^:ii:^^mt-r^m^<Dmmm2 o 
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mmt: 5 > 1/ > ^:y(.s.mmxEEm^ntz^-^ {cm uTti. ^ > b > 

X-&^s ±f3#^>^7^'y:7-*»^m;tf^tT.^#5i5=-^l±±HE7^x h/i^J'— >®ti 
>M^SO^^^->-e^'S^il%^^^t-S^^®®fflll2 0]S;?3rM^2 7JS®V^ 
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2 9. ffiig«*S<=r5a»«ffiSS*®^' ^a,^7.v'y--'r>:^'^ 



u ' >^ V ^ c*r b ^ > 1/ > y >5.i£i®>^^'^" 
*®^8t»-r S B WT 9 V V V y xE^^stsR^r 5 - 



H*i*..u*v.«*««t-.c^vW«^- ^^^^^^ 
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* ^ e, tmnsi-s ^ f 5 it^©®H^ 3 8 myLi±m 3 9 ^tc^ 

Ig4 l^kiie^cDT':^ hM^->#sl*-^o 

4 3 . ±i3#^>^5^ rTffl v^i)#?g:&^£{±^ > u > ^ > u > 

4 5. ffiiil^'gMC'rSlgtgCCE^^^ii. 
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_ A;t,$nfeffiiS5^~>S. ^^S^^^IUK®^ t:>S®ff|g^-^ 
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5 0. h>'1iS^->Sffil&f 5^©^, 



FCT/JP98/01273 



\yO 98/43359 



1/74 



t; b' t: t: fc* t* 
>>>>>> 
1 2 3 4 5 6 

/x-^->2 6 6 x 1 xM| 

/N'^->3 0 X X 1 xlx: 

/N-^->4 0 x 1 1 xji ; 

/N-5r->6 0 X 0 X X:0j 



1 : /N'T U'N.-juft-^- 
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21 



23 



22 









1 ^ 







S2 




2 



( tj: U i6 ) 



31 



i>/\*^->(7:>^i!l 



32 



33a 



33b 



33c 



34 



ms 
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3/74 



r 



5^;^ K/\*^->#3S^M 41 
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